%25 %5 5 B H P = i Vol. 25,No. 5
2005 4 5 H ACTA ECOLOGICA SINICA May, 2005

Mot MEMAMREFT RBFZTEDZHEINS

HEEL,E FlL,k BRI, ERFY
(1. N R KERERE TS 010019; 2.t K EHEBEEHRETSHFPEFTHRESERE,JLE  100083)

RE-MRXATAEZNHABBERERSETWEAYZEEEASYHERER BEE M T KER BEZLESKENHEEXE, X
BEHPHBRERN CAKBSHHRER FEHEXR. GREAH . AR EEF IR HRERBSHHER . FEH
*EBE RMEHMHBERERTMER EFEERMES, LERNTASHGFREXEE MSEE BHERAXAEE,
LA REBREPBAP  MEEZRABHKNGBAGKT XSG EE T ;AR EEEIETED S SBHEN LR S
KE T /KEBEFERAMEEEEMAXASE MEBHENFR.FEAXEE . VIVBEEESIBESTEY ZESEE Y EH
MR EHE L .G AEMBATAEANKRIA L BERAR  AEREESIETRBHENHFRAHAL. — WA
BARVRBEEYM M MEEENRERAREEBHEEELDIAREAR. A TR RFIERET AGEERMNREFE L . EW
VRN EERERUEHEEE I E MERBMIIMM A EEETAGHBEEFUAHERIE. #0 ERW S, S\ %
P B A F B AR A LA R B 5 A HT

XEWR BTN P YR X

N EHHE1000-0933(2005)05-1019-07 HRESES:Q143,Q941.2,Q948 IMKHRIRT A

Study on regeneration process and biodiversity characteristic of Populus

euphratica community in the Ejina Natural Reserve, Inner Mongolia of China
GAO Run-Hongl , DONG Zhi',ZHANG Hao', LI ]un-Qingz ’ (1. Inner Mongolia Agricultural University, Hohhot 010019,

China; 2. The Key Laboratory for Silviculture and Conservation of Ministry of Education, Beijing Forestry University, Beijing 100083,China).
Acta Ecologica Sinica.2005,25(5):1019~1025.

Abstract : Populus euphratica population generation patterns and Populus euphratica forest community biodiversity characteristic
in successive proceedings are discussed in this paper. The intention is to disclose regeneration and restoration mechanism of
Populus euphratica population and community. Such relative aspects as between age, density, and degree of shade, between
root reproduction, seedling and age, density, between Populus euphratica forest community biodiversity index and evenness
index, and soil water content, underground water depth,as well as the regression on Populus euphratica population age,
density and degree of shade. The results showed: (1) Root reproduction regeneration of Populus euphratica is relative to
Populus euphratica age and density, seedling regeneration is relative to Populus euphratica age , the old-aged forest of Populus
euphratica may restrict to seedling regeneration. (2)the regression relations between age and density of Populus euphratica
shows there is obviously dispersal effect among the individual of evenaged forest. (3)biodiversity index and evenness index are
related to age and density of Populus euphratica, and unrelated to soil water content and underground water depth, with the of
Populus euphratica age growth, the biodiversity index and evenness index are increasing, while the numbers of species and
individual is decreasing. One hypothesis: the most reproductive benefit of constructive species usually leads to discontinuing

community succession. Constructive plant utilizes the clone in resource-sharing, risk-spread, and foraging behavior to enlarge
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the habitat heterogeneity, in allelopathy to exclude the other species to attain the most reproductive benefit. this adaptive
pattern may form pure community, with the constructive species degradation, the other species can’t settle down, therefore,
the community succession is discontinued.

Key words :Ejina Natural Reserve; Populus euphratica; biodiversity ;community succesive

WG 9 ¥ (Populus euphratica Oliv. )M & 3K [E ﬁﬂﬁﬁﬁ%%ﬁ%%ﬁ@éi%%ﬁﬁz—aﬂz%W§Eﬁfﬂ3ﬁﬁZ}Ew
MFKKX ., SHGRRBFAGNEENESREE ERE2MATEREEEMIE. H7E 20 L 50 FREBHF AT HMHE T
ARBER KEEHRZHNLEEEREAFBLAT . T —FERUKKREEEAEHR D  HEREBL R T B I HFAZHA
BERBLAEAL X —EWAESREESE T AMBRE L RE,

AR FEMERSHAEFR LRI REN L FOREAFELRMRRD. Bk, X T LURF S 5 E8 85T AR
MK E MBS LABFEHIT T KREHEE ., BRASNBEARKERNEABRE T Y IR NGEE, B @A %R
MREMBEENRESER, XM IMRELERBFTASMEEKEN KR TEH MEBfERAXN AR EHMBEERS AN
RIERD MBI FTHAFRETERSABRNKEMNREXKAEAERENRE L A KK @S ol g E S M EE
AREEHBENEDZEER R AR XU EAR AT ES T RESAGRENEE AR, BENVHKRRT
PR 542 {1 2 S K3
1 EAEREHER

B AGHE TREAKEMANRR TN . VIBHRESEENREEZ A G, AH EH EHEMIA KRB EDP TERR
g, A 1992 F @S URPERMEEABRANRERRFX, ULA#H - PRENEZRAGHAI—-FRIOBARAKTR.

BB AR B REP R FALS 41°30' ~42°07' , /R4 101°03' ~101°17', S E BN 2. 6253 77 hm?, R X NEFHKE
#8.3C,1 AFHKRBEA—12.5C,7 AFHIRHM 26. 3C, MImMmiR N 42. 2 C, Fm{RiE N —37. 6 C, KM N 145d; 4 F 1
BE KB 37.9~49. 3mm, A BN 3746~ 4213mm, FHE LB R B KERN 88~ 109 5 X B HEREEE . KHEH L
BRE KRR HX K 159. 7X 4. 183 k] /em?®, H BB 3396h, (10CHE N 3694 C, FHRAE R 11. 0~13. 7, E W] + 4
FEBEKKZEY . ZROREKAEW, BITHILREH KR 4. 4m/s, FEFHRE 4. 8m/s,8 K LA EH KR H %L 52d,
ZRAFHBY A 21 LFARANEHEREB; LBUKEREG LT, FSEEFEEXND L F LEME S/ AP HE
WEHEFEER . EE % (Salsola collina) ., B 3Z (Corispermunm mongolicum ). 7~ 3 (Taraxacum mongolicum) . B ¥
(Sonchus brachyotus) .3 T ¥d (Tnuta salsoloides) . & B W ¥ (Lycium ruthenicum) . ¥ B2 ¥ (Sophara alopecuroides) . i 5 G
(Swainson salsula). ¥& B¢ W] (Alhagi sparsifolia) . 2L M) (Tamariz ramosissima). ¥ & (Phragnites autralis) . ¥ B (Leymus
secalinus) \ - BAK (Poa annua) . B R (Nitraria sibrica) .35 3¢ 3ZE (Peganum harmala) .V B (Elaeagnus angustifolia) 2§,

2 AEREWTE
2.1 HEHEAE

2000 F O HEBFNHAGHRERRF XN EREEN . AAER. CER. BT EKA S HEPEE S AHEFRE RHFELH
RISAGARTE R SR B IR A HEHL . 7E B — SR AR b PN 1E 50X 50m® FARMERD 2 3, 0 R An v AR TR A B BR 3L . I 72 AR BE 4h ik
BREL R TR R BN BB G T B —FFAR) . BEERI LA R o 7 78 £ v dE i A B9 42 /N T Sem B9 4R 35 85 BE 4 B A0
MM FREEERNH, XHESMENAGERNMHNEENRIT R EF-IRERAGFRENARE 9 10X 10m? £ .12
RETTEMERANEE FAABKIIEBERMERESR ESMEARBET RGN ALRIE 2 N 1X1m* B, 2R FE T
BMEAWNEE, SR E 1S NMNERET  ENVHBIRERERARERAELE IR ELRE EAYHEEIE
AYHBERTES -GN EDSHERLUTR .

BEAGRESFEROKEXRRY, TUHERAEN TSR HEFB U BARITHEBERR, A E EER B E
T HEYREHEEER, ERSE BN SIREEm AR E KT 1 WAE T EYSRES /DT 1 WAE.

RI\FAGER S MR E R ES RO, N 10 RBBHHIREBO RS HTHIE. B—REBNMZHTEETERE
F oM BONEST, BT AR e 8RS R 0 i bn v b 9 i AR AU R 4R RS, E T X AR ME LS MRS R AT 2 26, ar R R A
=1,

2.2 Fr#EH LKA AE

fE A AR LR — A Tm S0+ T R BV R O T KO0 Ik B R T ARG 7 R 1 A B B4
HERAMEARABEAN S GBRE.HF2INE 1 FEER ZELELX  BEAFTREHROHAEBEER ST EEEIRRLIES K
BOHNE . ERE | FERTRESFAERER EARNRAEDL NN H AEE B 5.20cm 1 100cm 4+ # GRIE SR E Y

T
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REZ2R, I FEEAFAIREFELEFHR Sem &, BHEERERXERBEERBME 20cm £, EARKFEHBZEBHFE 100cm 4,),48
E+HFEEAREFREFEFRERE, LR GH REMFHEFAE 11I0CHT 1Th, REREM T +H, B S5KE 0n=Mw/MsX
100%, K m A TEEHEKEMw HTEHEBE; Ms T HETE.

R1 VHHRBRLEVZSHEEEYEEVGNHEEXSER

Table 1 The relation between Populus euphratica population characteristic and biodiversity index of community in Ejina Nature Reserve

i A ¥ 5 iR % HREERR SEAE R B EHED R EKE eX/E2:: B5
Hy & © B4R (cm)@ (#B2)° (nd. /hm®)® (nd. /hm?2)® (ind. /h2)® ) 5 @ ¥ B o
1 28. 941+ 4. 34 145 5600 8 0. 00 >1 21 1. 3831 0.3738
2 158.1+15.76 790GHT) 68 2192 0. 00 >1 8 3. 686 0. 9961
3 44.12+1. 28 224 2141 120 0. 00 >1 19 1.623 0. 4386
4 60. 54+ 3. 45 30(H) 1640 1152 2082 >1 16 1. 9072 0.5154
5 64. 32+ 2. 86 32(5) 1413 712 1936 >1 15 2. 0707 0. 5596
6 150. 21 +18. 75 i) 44 3156 0. 00 <1 6 2. 7779 0. 7507
7 46. 76-+5. 49 23(4) 4141 200 0. 00 >1 11 2. 4028 0. 6493
8 24.22+2.77 12(40) 13500 40 0. 00 >1 9 1. 7725 0. 4790
9 15. 54+2. 58 7(H1) 16000 0 0. 00 >1 24 1. 0247 0.2769
10 30. 7618. 76 15C41) 11200 44 0. 00 >1 16 1. 6043 0.4335

(Dsample area num. ; @breast-height diameter; @age (age-grade) ; @density ; @number of root-sprouting ; & number of seedling ; Ddegree of

shade ; @number of species; ©Shannon-weinor index ; 10Pielou evenness index

2.3 LA FIE
F Shannon-weiner 1§ %0 1 57 % 4 57 BE $8 3 (Pielou evenness index) it E AR iR EH A BB E N E Y L HEEIEE MY S
EIEE .

e B 4K H' =~ 3 PlogP,
Rt Y R P, R R ¢ 00, T8 N B Y,
¥15) 5 B J = H'/log,S

AH.J AYSERECH £YBHEERE.S AL .

EiItBEAYEZHEEREAMYIERBENERASEYASCEAB N EEE  H Exced B HTBEEYEHERBERSHBE
FEWTKERNTEEREZ I KEBRIPOHXCRAIRERT . CAKREESIGER . EERBNMEXKR,
3 ERSWiR
3.1 #R
3.1.1 S HEFRRLE YU EEERE K FEERBEA TR, BRAR:EVNGEHNFEHR I P REEHFAE
AR IR 10a £ B LB IFREER KM  MEEEKmMBRS ;R FrEHF I ESRMERKRPEREALE, RAEP R
M SCAE L

LR 7L V=R u L i s JE N K 3 N A A

AR ERESFRZAZHRBHCRR UG HFEN

d = 5938¢ %% R — 0, 9§39,7 = 10

b
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fctjad yg%ﬁ!d %@ﬁ%u
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hm? [ 255 B AK 0 44 &k /hm?, 55 B2 B AE /S (038 K T R 48 % o 20001
TR 5850 0 AR 2 R T DB AT T 0O LB E§ L

B AR AR EE BRI S B M AE S L B I AR O, B 4E IS K T A = L
B it 5 18 KT R €3 1000 |

BEENHESAER SR MHEE, 552X ML, L H & R
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i AVR 48 Age(a)

r = 5.2551a — 144.56 R? — 0.9348,n = 10
iﬁ:l::l 7 %*ﬁﬁ%ﬁeﬁ,a j@éiﬁg}ﬂ K1 Fig-%EHECH

Fig.1 Regression on age and density

r =— 127. 36ln(d) 4 971.43 R* = 0.9154,n = 10
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Fig.2 Regression on age and num. of root sprouting Fig. 3 Regression on density and num. of root sprouting
W EERBSHBERBEX,. 5FE EHEAHEX., IBHTERVSHAHEBRBEXNUSHTERN
s =— 0.0968a® + 17.563a — 393.72 R? = 0.5581,n = 10

A, HEERE a TR,

ELAEMBESERXRZEPE O, LAEKRETRAKRNGBRRPIRE, REEPRARI A FELLEKR. EHBEKD IS
AEEFEEM AR AR, EERBRTHEGREFER FELTEREA, R THABEZRKPARATH FER LEHK
HEEHEAMHX R =0.036), RHEHABM FEHIEF . EBEAFAZEHMFEFOREEF, X IHHAAHM T HHAEEH
BERMNERMATZNHEERERRFAE.
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Fig. 4 Regression onage and num. of seedling
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ALY SRR SHLER A EEMHEX. M S5EHERHEX,
Y ZHERBSFREZTRAXR . EXEEMNBEXR  HUSTESHE:
b=— 3E — 0.5a> + 0.0195a + 0.0078 R?= 0.8261,n = 10
R0 HEY LR o HER.
b=— 0.3147In(d) + 3.9729 R = 0.7236,7 = 10 -

AP0 NEYBHERERE .d NEE.
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Fig. 7 Regression on density and biodiversity index

H6 HYSHIERI-FRMEXHE

Fig. 6 Regression on age and biodiversity index
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3.1.3 YN BEEEEIEYPEYEZHENESLBKIERERIE AHEEETEDEHEERREMB SR
BHRSKEAMX . REABEEEYEZHEBRENERZEARMNBEFRNEE.
ST 10 NMrER P AEY BHEBE S T BRI XREEAXIW. AR 2. GREVEYSHEEBRBRN . BIESARBE.
A% E T8 L EKT AKX, |
EFRFNFMESHEP KN BRZER TERKMHHED AT — P RERAE T, KRR EE &8 H R
SMYFHBE.BEFAAOARPEDEHAERSHEHBESEAX . XHHARREELATIBETHGREEEYEEHED
{6 T A W R TR T HLH

1

L

R2 TFAVGHREDSHFERELTRAKGXER

Table 2 Relations between soil water content and biodiversity index in Ejina Populus euphratica. nature conservation area

¥ R HFE T 5S5cm R T 10cm HiF T 20cm HETF 1m Y % ¥ 5]
5O I (m)@ EKEBED® LEKEBOD® BEKED® AFKEU® FEHERE O HE©
1 1. 27 1.12 1.54 6. 61 23.5 1. 3831 0. 3738
2 1. 78 2.15 4. 51 5. 06 12. 8 3. 686 0. 9961
3 I.1 3. 56 5. 87 8. 25 24. 21 1. 623 0. 4386
4 1.72 2. 32 4. 24 6.12 18. 34 1. 8072 0. 5154
5 1. 69 Z. 87 3.1 7.54 16.12 2. 0707 0. 5596
6 1. 27 2. 21 3. 31 10. 98 20. 76 2. 7779 0. 7507
7 1. 86 0. 98 1. 85 3. 54 9. 32 2. 4028 0. 6493
8 1. 76 1.18 2. 32 2. 56 11. 8 1. 7725 0. 4750
9 1.6 1. 34 Z.14 4.56 14.78 1. 0247 0. 2769
10 1. 56 1. 41 2.03 5.76 18. 91 1. 6043 0. 4335
11 0.1928 0. 2584 0. 3542 0. 0806 0.1136

» BI2PEBILTHELEYZHEEREBESEZELPHIHELEATR) MHAXETAREFE The eleventh row means the regression relations between

biodiversity index and the relative indexes of water;(Dsample area No. ; @underground water depth(m) ; @soil water content in five centimeter

depth; @ soil water content in ten centimeter depth; &) soil water content in twenty centimeter depth; ®) soil water content in one hundred

centimeter depth ; @biodiversity index ; ®evenness index
3.2 T
MY ERSEREFRENNEEENEITESRE . ARHREREBEREKI e BEABH#HITHESL . FELEEA
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